Health literacy has gained momentum within the field of heath promotion research and practice as the health system has becomemore complex, and people are expected to have more responsibility for self-care. There are multiple conceptual dimensions and definitions of health literacy [1] , but the most widely used conceptual definition is: Health literacy is the cognitive and social skills that determine the ability of individuals to gain access, process, and understand basic health information and services needed to make appropriate health decisions for good health [2, 3] 
INTRODUCTION
Health literacy is vital for individuals to maintain and manage their health effectively, but most people find medical terms and instructions difficult to understand [9] . Therefore, low health literacy is increasingly recognized as a problem that influences health care quality, and cost since potentially life-threatening or harmful mistakes can happen when patients cannot read or understand the information provided. Patients with low health literacy levels are more likely to suffer from poor health outcomes, non-compliance with treatment, and increased hospitalization [2, 6, 10, 11] .
Many factors may contribute to health literacy, but an individual's general literacy skills are the most vital determinant [12] . The most recent and comprehensive measurement of literacy skills for the U.S. adult population was the 2003 National Assessment of Adult Literacy [13] . Report findings concluded that 30 million U.S. adults fall into the category of below basic (e.g. circle date on doctor's appointment slip and signing a form), and 63 million fall into the basic category (e.g. give two reasons a person with no symptoms should get tested for cancer based on a clearly written pamphlet) [14] . Nearly 93 million Americans (47% of the country's population) are at risk for reduced health outcomes due to a lack of comprehension or potential misunderstanding of pertinent health information [14, 15] . Most health-related material is written at the10 th grade reading level or higher, but most adults read at an eight-grade level, and 20% of the population reads at or below a 5 th grade level [16] . Those with low literacy skills have difficulty understanding medication instruction, adhering to treatment, navigating the healthcare system (e.g. using health insurance plans appropriately), and actively participating in their healthcare decisions [17] .
Low literacy may impair functioning in the healthcare environment by creating potential barriers to effective health communication among patients, physicians, and other healthcare providers [18] . Moreover, health literacy issues can prevent hospitals from being able to adhere to standards and safety goals for their respective patient populations [19] . Given that low literacy is associated with several adverse health outcomes [20] [21] [22] and low heath literacy is a real issue for many healthcare settings, we decided to look at the heath literacy practices/awareness from healthcare providers' perspectives.
Hence, the purpose of this study was to investigate knowledge and practices of physicians and patient care personnel concerning health literacy in a hospital setting.
METHODS
This cross-sectional survey study conducted from July to December 2009 in a pediatric hospital in Midwest. The study was reviewed and approved by the Institutional Review Board of Cincinnati Children's Hospital Medical Center.
Setting and Participants
This study took place at Cincinnati Children's Hospital Medical Center, which is the major pediatric hospital for children in the tri-state of southern Ohio, Indiana, and Kentucky. Thus, patients encompass urban, suburban, and rural populations. Estimates of adults at Level 1 literacy (Level 1 literacy skills refer to typically reading below 5 th grade level) were 29% for the urban tri-state area, 14% for Kentucky, and 16% for adults in Indiana [23] [24] [25] . As a large teaching and research institution, the medical center employs a large number of pediatricians, pediatric specialists, and pediatric trainees.
The participants included hospital-wide physicians and patient care personnel such as nursing staff, dietitians, occupational therapists, auxiliary clinical workers, pharmacy staff, and other clinical departments and support personnel.
Conceptual Framework
In this study, the healthy literacy framework for assessing knowledge, practices and attitudes of physicians and patient care personnel concerning health literacy was organized into the following four domains: 1. Communication consists of spoken, written words, or nonverbal formats that people use to communicate with each other or convey ideas. Misunderstanding can occur at any stage of the communication process. Plain language in health communication minimizes potential misunderstanding and overcoming any barriers to communicate. In a patient encounter, the choice of words used between the patient and healthcare provider greatly influences how well they understand each other [26] . Without clear communication, we cannot expect an individual to adopt healthy behaviors. Clear communication is the basis for every health information exchange [27] . 2. Shared decision-making is a collaborative process in which healthcare providers and patients work together to make healthcare decisions, taking into account the best scientific evidence available for appropriate treatments or management options [28, 29] . Patients are encouraged to become more involved in the shared decision-making processes since the patient's informed preferences are crucial to make the best individualized care decisions. Shared decision-making also allows patients and healthcare providers to have discussions about benefits, concerns, and drawbacks of each treatment or chosen intervention. [12] , "inability to name medications or explain their purpose, lack of follow-through with tests or referrals, and difficulty navigating the physical healthcare environment because of inability to read signs and follow the directions [32] ." Healthcare providers should be cognizant of strategies for communicating with low health literate audiences such as using plain language for clear communication, simple visual aids or drawing pictures, and employing the "teach-back" technique to confirm understanding [33] .
All the above domains were selected since they are integral parts of health literacy. The research has also shown that effective communication and interpersonal skills are essential elements for improving client satisfaction, compliance, health outcomes and quality healthcare delivery [34] [35] [36] . Physicians and patient care personnel who understand health literacy can employ a universal precautions approach to all patients (an inclusive and the ethical approach to patient-provider communication) [37] . The quality of the patient-provider relationship can have a direct effect on diagnosis, treatment and outcome and on getting the parent to take an active role in the decision-making process [36, 38] .
Instrument
The survey tools for physicians and patient care personnel were originally developed by the first author of this paper (KOL). In the initial development stage, six physicians (two internal and four external) provided feedback regarding the quality of the questions, and appropriate changes were made. We also examined each item in the survey tools and re-organized the categories based on specific domains mentioned above. The patient care personnel health literacy survey used the identical items and the same frequency scale for all the statements from the physician health literacy survey.
To increase the evidence for strong content and face validity, both surveys were put online (www.surveymonkey.com) and tested by the health literacy group and two external reviewers who are experts in designing survey tools. Reviewers also examined the study of ecological validity of instruments (e.g. how well these survey instruments actually assess participants' health literacy knowledge and their practices.) [39, 40] .
Data Collection and Analyses
All physicians with access to the hospital's email system were invited to participate in the survey in July 2009. To increase the response rate, two follow-up reminders were sent after a period of two weeks. Two months later, the patient care personnel survey sent separately following the same cycle. Both surveys were kept open until December 2009. However, out of 450 physician faculty members and 1,516 other patient care personnel (active medical staff), it is unclear how many of those actually opened the email.
Quantitative data were analyzed through the statistical software package SPSS (descriptive statistics, Cronbach's alpha, and t-test). Statistical significance level was set at P < 0.05. The results of Cronbach's alpha, which was used to estimate the internal consistency of each domain scale, were 0.7 or greater for all four domains.
Qualitative data (responses for the open-ended questions) were analyzed using thematic content analysis [41] . Themes were identified inductively, such that themes were strongly linked to the data themselves [41, 42] . To eliminate biases, dominant themes were identified in the data through open coding, in which two coders analyzed the qualitative data independently and then the results were compared for the inter-coder reliability.
Coding differences were discussed to obtain consensus between the coders. This helped us link and reorganize themes in an attempt to develop a dominant theme structure. This structure evolved into a conceptual framework of the system under study.
RESULTS
A total of 145 physicians (75.8% full time) and 891 patient care personnel (73.9% full time) completed the surveys (response rate: Physicians 32% and patient care personnel 59%). Table 1 shows the demographics of survey respondents.
The respondents of the physician group consisted of pediatricians (73%), anesthesiologist (7%), fellows (6%), psychiatrists (6%), dentists (3%), residents (2%), researchers (2%) and radiologists (1%). As for the patient care personnel, 64% of the respondents were nurses, and the rest of them (36%) were dietitians, therapists, child life, audiologists, social workers, psychologist, administration personnel, managers and assistants.
Definition of Health Literacy
Most of the respondents had a general idea of what health literacy means, but only 37% of patient care personnel and 65% of physicians were able to define health literacy adequately. Physicians, whose definitions seemed most complete, indicated that health literacy involved the understanding and ability to use medical/health information and therapies appropriately.
Using the simple definition, "Health literacy is an individual's ability to read, understand and use healthcare information to make decisions and follow instructions for treatment," the respondents' definitions could be sorted into those that gave a thorough definition (65%), those that gave a partial definition that reflected some understanding (physicians 30%; patient care personnel 53%), and those that gave a definition that was not appropriate or missed the mark (68 physicians skipped this answer and 5% of physicians did not give an answer other than "Not Applicable"). The majority of partial answers appeared to leave out "use healthcare information to make and follow instructions for treatment." Of the "Not Applicable," some indicated not being sure, and some indicated that health literacy is some sort of inability or misunderstanding and was defined solely negatively.
For the purpose of ranking, we asked the participants to rank the five factors we listed in ascending order (age, income, employment status, education level, race/ethnicity). Both physicians and patient care personnel ranked "education level" as the most predictive factor for a person's general literacy and "race/ethnicity" was selected as the least predictive factor. While both groups listed "employment status" as number three, they did not agree with each other on the order of the second category (physicians listed "income" where patient care personal listed "age" as a second factor).
Four Domains of Health Literacy
We compared physicians and patient care personnel for their responses on the individual items of each domain of the survey.
Communication
The survey results showed that both physicians and patient care personnel routinely explained the child's medical condition using understandable terms, avoiding medical jargon. However, there was disagreement between these two groups regarding the frequency of the use of medical terms when they were in a rush. As presented in Table 2 , the physicians used medical jargon more frequently compared to patient care personnel when they were in a rush. Physicians and patient care personnel also significantly differed in other dimensions of communication.
For instance, physicians were more likely to ask their patients about their main concerns. However, physicians were less likely than patient care personnel to use different methods of communication, such as written, audio, and visual materials, when explaining the patients' health condition to the patients/ families and when asking them about their health-related main concerns. In addition, physicians were less likely to use interpretive and translational services when they interact with patients/families. The cultural differences within the patient population were not highly recognized. However, both groups were in agreement with the importance of allowing extra time for the patient/family to ask questions during their visit, setting achievable goals for the patient's next visit, and consolidating the most relevant medical information into a simple, easy to understand "take home message" for the patient/family.
Only 18% of physicians and 16% of patient care personnel attended communication skills training and/or sessions related to health literacy such as college courses, grand rounds presentations, training programs, in-services, workshops, and conferences. The vast majority of respondents indicated that there is a need for health literacy training for healthcare professionals (91% of physicians and 94% of patient care personnel). 
Shared decision-making
The results showed that there were significant differences in the responses of the physicians and patient care personnel regarding shared decision-making. Table 3 suggests that physicians' performance on certain dimensions of the shared decision-making domain is significantly lower than the patient care personnel's performance. These dimensions were as listed below:
• Allowing enough time to hear patient's/family's questions and opinions
• Making an effort to answer questions without judgment • Asking the patient/family questions to find out their current self-management plan • Discussing the appropriate self-management plan with the patient/family and identifying discrepancies • Making sure that the patient/family understands the healthcare providers' instructions • Prioritizing the needs, resources and treatment needs of patients/families • Providing patients/families with pamphlets, books, specific trusted websites, etc. to assist them in decision making a To compare physicians and patient care data, two samples t-test analyses were employed. The assumptions of two sample t-test such as normality and equal variance were also met. As Table 2 suggests, each group's (physicians or patient care) standard deviation value is substantially lower (at least half times) than its corresponding mean value, which suggests that normality assumption is met by the data. In addition, for equal variances, "Levene's test for equality variances" was taken into account. If the assumption of equal variances was violated by the data, alternative t-test statistics were reported as offered by the SPSS outputs, *P<0.05, SD: Standard deviation 
Interpersonal skills
Responses of physicians and patient care personnel differed significantly for six of the nine items in the interpersonal skills domain [ Table 4 ]. The results showed that both physicians and patient care personnel took the concerns of their patients/ families seriously, treated them with dignity and respect, and showed them empathy. However, similar to the shared decisionmaking scale, physicians displayed a lesser commitment to the majority of the items on the interpersonal skills scale. These items/dimensions were as follows:
• Teaching and verifying understanding for patients/families • Assessing patient/family understanding, including assessing the patient's/family's readiness to change • Ability to identify low literacy behaviors of patients/families • Taking time to listen carefully to the health concerns and questions of patients/families • Responding promptly to patient calls, requests or emails • Spending time with patients.
Health literacy knowledge
As presented in Table 5 , all the items in the "health literacy knowledge domain" differed significantly between physicians and patient care personnel. Parallel to the shared decisionmaking and interpersonal skills domain, physicians performed significantly lower on health literacy knowledge compared to patient care personnel. Putting it differently, the results showed that the degree of patient care personnel awareness of health literacy issues within the healthcare setting was significantly higher than that of physicians.
Although patient care personnel perceived that they were able to explain the definition of health literacy, the open-ended question, that asked the definition of health literacy, did not support this claim. As mentioned above, only 37% of patient care personnel were able to provide a thorough definition of health literacy while 65% of physicians were able to define health literacy adequately. However, the frequency of the patient care personnel's recognition of low literacy behaviors and a patient's/family's protective behaviors and their impact on healthcare delivery were higher than the physicians'. Their awareness of the scope of health literacy issues included using practical strategies to deal with families with low health literacy, including referring them to the health literacy resources available at Cincinnati Children's and in the community. The patient care personnel also claimed that they understood the difference between health literacy and low literacy.
Evaluating overall domain differences
In this section of the study, we evaluated physicians and patient care personnel on their overall domain scale differences. In this context, as shown in Table 6 , the overall responses of physicians and patient care personnel differed significantly for three domains: Decision-making, interpersonal skills, and health literacy knowledge. Similar to a single item comparison results, physicians significantly scored less for the mentioned domains scales compared with patient care personnel.
DISCUSSION AND CONCLUSION
Our cross-sectional survey study was the most efficient way to identify physicians' and patient care personnel's critical knowledge and practices regarding the overall context of health literacy in a hospital setting. Comparing physicians' responses to the responses of patient care personnel was useful to capture if there were any inconsistencies that existed regarding health literacy knowledge and practices among physicians and health care personnel. As a matter of fact, this study revealed several differences in health literacy perceptions between physicians and patient care personnel. These differences may be related to the educational backgrounds, communication styles, patient-provider relationship, amount of time spent with patients, and the role and responsibilities of each group (physicians vs. health care personnel) [43] . In the context of the patient encounter, physicians focus more on diagnosis and treatment, but patient care personnel have more direct patient contact and tend to advocate more for patients. [26, 44] . Effective interpersonal skills help healthcare providers increase their efficiency for improving patient satisfaction, treatment compliance, and health outcomes. Good interpersonal skills are also necessary for positive interaction between patient and healthcare providers. This is a two-way street in which both speak and listen without interruption. Both parties should ask questions, express opinions, exchange information, and understand fully what the other is trying to say.
The relationship between healthcare providers and patients is one of the most complex relationships; however, Harrington's meta-analysis of 25 studies showed that increased patient involvement and shared decision making produce better quality of care, increased satisfaction, better compliance with treatment recommendations and beneficial results for patients [45] . Connor et al. [46] conducted a systematic review that included the results of 55 randomized controlled trials showing that patients involved in shared decision making are better informed than those who are not. At this point, effective communication is an essential process in the development of shared decision-making to improve treatment results. To promote a mutualistic relationship by sharing decision-making with the patient/family, both physicians and patient care personnel should advocate working with the patient/ family in order to develop an action plan, to form a partnership with the patient/family and use their input to negotiate solutions, and to involve the patient/family in the treatment decisions [47] .
To promote more effective communication, knowledge of health literacy is vital for all healthcare providers to fulfill their roles and responsibilities. In our study, all items of "health literacy knowledge domain" significantly differed for physicians and patient care personnel. Both populations should be aware of health literacy issues in their practice. Weiss [12] suggested that there are strategies that can be used to enhance patients' understanding of medical information as well as to improve communication with patients such as:
• slowing down (speak slowly) • using plain, nonmedical language (awareness of medical jargon) • showing or drawing pictures (visual images) • limiting or repeating the amount of information provided (give small pieces of information) • using the "teach-back" technique (confirm patient understanding by asking them to repeat back your instructions) • creating a shame-free environment by encouraging questions (consider using the Ask-Me-3 program).
Williams et al. [48] reported that higher levels of health literacy on the part of the patient are usually associated with both better quality patient-physician communications and better individual health.
In short, health literacy has always been present within the healthcare system. Therefore, it is crucial to raise awareness among healthcare providers regarding more meaningful interactions with patients, improving patient understanding and helping them make appropriate health decisions. Health literacy training for all healthcare professionals plays an important role to create health literate healthcare organizations as well as to reduce the risk of miscommunication between patients/families and healthcare providers [33] . The results of our study revealed insights and suggest that there is an obvious need to dedicate further efforts toward promoting health literacy. The findings were also useful for the health literacy group to plan health literacy initiatives and educational programs for healthcare providers to improve communication with patient and families. In addition, the theoretical framework applied in this study may benefit other hospitals and healthcare settings since health literacy deficits are widespread and present many challenges to the delivery of high-quality healthcare.
Limitations and Future Research
This study had several limitations. First, the physician sample size was smaller than the patient care personnel. Since we sent the survey through the hospital email system, we were not able to detect how many physicians and patient care personnel (active medical staff) actually opened the survey. Second, the percentage of the respondents did not show ethnic homogeneity within the population (most of them were Caucasian); however, this study still provides valuable information to the institution. Third, since there has never been any study or exposure to the health literacy area, the concept was new to the participants. At this point, we are not sure how much attention they paid when they answered the survey items. Fourth, there is a need to a validated tool: However, the contribution of this study may make toward the development and validation of such a tool. Fourth, there is a need for a validated tool; however, the contribution of this study may make progress toward the development and validation of such a tool. The survey tools used in this study should be tested in other institutions for further validation as well as to compare the educational needs of health providers. In addition, future studies should include a semi-structured interview or focus group format for further insights into the health literacy phenomenon.
